Highlight
It is worthwhile in most any endeavor to pause occasionally and examine the status quo-to consider carefully what has been accomplished and what needs to be done. Accordingly, the state of range management knowledge in relation to the goals of society was considered by a Forest Service committee, and a position statement is being developed to guide future range research. Since many questions have recently been raised about range, objectives of range management, and the role of the American Society of Range Management itself, it was felt that philosophies and conclusions of this committee might be of interest to others. The authors wish to acknowledge the assistance of many colleagues who contributed to the development of ideas presented herein, particularly Richard J. Connen, Kenneth W. Parker, and Robert S. Rummell.
What is Range?
The term "range," as originated in the United States, traditionally carries a strong connotation of land used primarily for livestock grazing. Range is extensive and extremely diverse with wide variations in elevation, topography, soil, climate, and vegetation.
It is viewed by some as a residual that was left after more productive and valuable areas were converted to higher economic uses (Upchurch, 1963) . Consequently, range cannot be easily defined so an enlarged concept seems necessary to properly include both ecological characteristics and use:
Ranges are uncultivated areas that support herbaceous or shrubby vegetation.
The range complex (ecosystem) includes not only the soil and vegetation but also the associated atmosphere, water, and animal life. Some areas are both range and forest: the tree overstory may be sparse or the trees may have been harvested or burned, allowing growth of herbs or shrubs. Most ranges are covered with native plants, but extensive areas have been seeded to exotics.
Al though ranges are usually used by livestock and wildlife, some may not be ecologically or economically suitable and may not actually be grazed.
Often, an area is range because its ecological nature, economic conditions, or lack of irrigation makes it unsuitable for cultivation.
Most 227 native rangelands that are suitable for cultivation were converted to crop production or permanent pasture; some have reverted to noncultivated status because of errors in selection, diminishing productivity, or economic changes.
Land use is constantly changing among ranges, forests, and croplands (Fig. 1) . Some lands are concurrently used as range and forest. Croplands, rangelands, and forest lands have been and will continue to be transferred to urban and industrial uses as population increases.
Reliable information on the current extent of the Nation's rangelands is unavailable, but estimates based on land-use concepts rather than resource characteristics indicate that livestock graze 865 million acres (38 percent of the Nation's land area) in addition to cropland pastures.
Not all rangeland is grazed, however, and it is estimated that half of the contiguous 48 States is rangeland.
Of the total 908 million acres, grasses and shrubs characterize 653 million acres and 255 million acres are forested ranges.
Most rangelands are in the West, and most western ranges are publicly owned; but substantial acreage, especially in the plains and the South, is privately owned. Grazing by wildlife and livestock has been the most commonly recognized use of range resources; however, society is becoming more concerned about its total environment, and is looking at rangelands from new points of view.
It should be emphasized that the broadened definition of range is not for the purpose of preempting research and management responsibilities on additional lands but rather to assure that certain lands that will undoubtedly have more and more uses and values in the future are not ignored or mismanaged. The desert area of the Southwest is a case in point.
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The Range Ecosystem
Range is composed of communities of plants and animals in their natural environment.
Variable and complex, it has innumerable combinations of organisms, soils, climate, and topography. These components function as an "ecosystem," which includes flow of energy and transformation, circulation, and accumulation of matter by living organisms.
Ecosystem is a term proposed by Tansley (1935) to include both the living organisms of a community and the associated nonliving environment. Past attention has been focused on vegetation, but plants are merely part of the larger system, and vegetal response must be interpreted in terms of other components of the system and their interrelations (Fig. 2) . These components are closely interrelated; any influence on one affects all others (Ellison et al., 1951) .
Components
Although the range ecosystem has an endless number of components, they may be conveniently grouped into a few major categories. 
Vegetation

Animals
include not only man, domestic livestock, and wildlife but the entire fauna above and below ground.
Undoubtedly, domestic livestock have had the greatest effect on rangelands in recent times, but pressures of native wild animals have also been severe in many situations. Influences of grazing animals are mainly exerted through herbage removal, trampling, and dissemination of seed. Also, insect and rodent pests may have tremendous effects on range vegetation.
Man is both a part and a manipulator of range ecosystems (Van Dyne, 1966) , but in reaching production goals he has often upset the ecological balance with disastrous results.
Soil is the natural body of organic and mineral material supporting plant life. It varies with parent material from which it developed and with the associated climatic, topographic, and biotic factors. It is the source of water and nutrients that support vegetation and, therefore, is the basic range resource that must be maintained in a productive condition.
Topography
includes variations in elevation as well as degree and direction of slope of the land surface. It modifies the local climate and, consequently, the character of the vegetation.
It has a very important influence on the distribution of animals.
Climate
is a combination of atmospheric factors: radiation, precipitation, temperature, air, wind, and humidity.
It dictates, to a large extent, the type of vegetation and soil on a particular area. Variations in climatic factors make different kinds of weather, which greatly influences annual production of herbage.
Fire is considered as a separate component of the range ecosystem because of its unique effects. Starting from either climatic or biotic causes, it has played an important part in shaping major biotic communities, particularly through the destruction of woody plants, thus allowing development of predominantly herbaceous vegetation. Fire can be an important tool in vegetation management.
Despite recognition that the system functions as a whole, the maze of interrelations between the various biotic and abiotic factors has long discouraged attempts at complete ecosystem studies. Nevertheless, studies dealing with a few factors have made real contributions to our understanding of certain ecosystems. Recent developments in modeling concepts, mathematics, and computer technology have opened the way to more complete analyses.
Products and Uses
In the minds of many, range has been associated merely with livestock production and in recent years it has become increasingly evident that the range has a rather low capability to profitably absorb inputs for livestock production alone. However, it is becoming recognized more and more that livestock is but one of many outputs from the range, and that all outputs-present and potential-and their interrelations must be studied and evaluated.
Water
Water is probably the most important single product. Not only is it directly essential to human life, but it is vital to the life and production of vegetation that may be harvested for man's use. Agriculture, transportation, power generation, manufacturing, and waste disposal need water produced by the range ecosystem.
In terms of supply it is estimated that total water withdrawals in the contiguous 48 states in 1980 will amount to 50 percent of renewable surface ground water supplies, as contrasted to 21 percent in 1960. It should be recognized, however, that present uses already approach or exceed the limit of available supplies in many localities of the East (U.S. Dep. Agr., 1962) . Since range comprises roughly one-half the land surface of the United States, it provides a substantial part of the total water supply. It is extremely important, therefore, that the range be properly managed for optimum production of quality water.
Air
Air-the mixture of gas, liquid, and solid particles that envelops our earth-is vital to man directly, essential for plants and animals, and necessary for man's domestic, community, industrial, and agricultural activities. Physical properties of air-temperature, water density, and air movement-affect the growth and development of plant and animal life, and limit man's use of the land. Chemical properties-oxygen, carbon dioxide, water vapor, and, increasingly, pollutants -directly affect man and his wellbeing (Middleton, 1966) .
Rangelands provide a source of unpolluted air as well as an immense capacity to receive, transport, and discard pollutants from urban and industrial areas. Air quality is directly influenced by wind erosion resulting from depleted vegetal cover, smoke from burning organic matter and, of course, by carbon dioxide-oxygen exchange processes of the vegetation. With continually increasing problems of air pollution, knowledge of the air environment becomes more and more important as a basis for regional "airshed" management.
Fish and Wildlife
The Nation's rangelands and associated waters are the habitat for millions of big game and countless numbers of other wildlife including songbirds, upland game birds, waterfowl, and fish. These wildlife resources provide recreation and income for a broad spectrum of our population.
For example, some 40 million of us-about one in fourspend about $5 billion annually to go hunting and fishing. In addition, great numbers of people simply like to observe, photograph, or study wildlife, and thereby enjoy the legacy of our lands and waters. Fish and wildlife, then, contribute substantially to our national economy, and are particularly important to many farm and rural community residents.
Vegetation manipulation through such practices as livestock grazing, timber harvesting, complete type conversion, selective plant control, and introduction of new species through seeding and planting can greatly influence habitat quality and, consequently, wildlife populations. Full consideration must be given to interrelations between terrestrial range uses and associated fish habitats.
Improper land use in some areas has resulted in excessive stream siltation, unstable channels, and exposed banks. Improved fish and wildlife outputs will come about only through an understanding of the ecosystem and fully coordinated land management practices.
Forage for Livestock
Although some rangelands are not high producers, essentially all are integral parts of the operations of thousands of ranch families whose livelihood depends upon sustained yield of forage and livestock products.
Range forage is used in combination with hay and grain produced on local agricultural lands and allows profitable utilization of such feeds that might otherwise be difficult or uneconomical to market. This is particularly true of some of the sparsely populated areas of the West. At the same time, these rangelands are a source of beef cattle and lambs that are finished in the large commercial feedlots prior to slaughter.
Regardless of economic and social factors, public and private rangelands have a long history of grazing use. Such use will undoubtedly continue in the foreseeable future.
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Therefore, it is important that they be managed in such a way as to maintain or improve the basic resource while providing maximum returns to the ranch families as well as to the communities and states of which they are a part. 
Open Space and Recreation
Rangelands
Miscellaneous Products
Products from the range vary as much as its sites, climate, and vegetation. Ranges produce edible nuts and berries, chemical compounds 
Resource Reserve
As an output of the range ecosystem, the resource reserve is an important national asset maintained in a readiness condition available to support our economic and social culture (U.S. Dept. Agr., 1968). It is much more than a source of agricultural production and must be preserved as a viable, flexible system that can respond to future needs. This range resource reserve has particular significance in view of today's rapidly changing society generated by a highly developed, progressive technology.
As our growing population places more and more demands on our total environment, this resource reserve will be available to satisfy presently unforeseeable needs. We need to learn how to manage the range ecosystem for efficient production at the present time without causing serious damage or irreversible changes in the basic resource. In much of the West, local and regional economies are highly dependent on the range livestock industry, and many year-round ranch operations are based wholly on use of range forage. In the Ozarks and in the South, most small-acreage farmers depend upon grazing their livestock on forest ranges to augment their incomes.
Range in Relation to Goals of Society
The amount and quality of forage, the balance of seasonal ranges, and the management efficiency of the ranch operation govern the incomes of ranchers and of their communities.
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Maintain Environmental Quality
The concern of society for environmental quality has prompted an examination of past uses and abuses of rangelands.
Certainly, lack of harmony between man and his environment has been demonstrated, but dearth of knowledge about operation of the ecosystem prevented him from taking the action necessary to avoid serious problems.
For example: Proper exercise of stewardship responsibilities will protect the ecosystem and its basic components from irrevocable damage.
The total environment must be preserved, restored, or improved, as an obligation to future generations.
Plant cover greatly affects amount, timing, and quality of water produced.
Insect and disease infestations, wildfire, livestock and wildlife overuse, and severe droughts can seriously damage vegetation, reduce soil stability, and adversely affect water quantity and quality. On the other hand, man can manage the system to produce desired changes in vegetation with corresponding improvement in water quality and/or yield.
Some 4 b,illion tons of sediment are washed into tributary streams in the United States each'year, and a substantial part of this comes from rangelands. Vegetation is the major deterrent to erosion.
For example, amount of live plant and litter cover has been shown to be the most important site factor affecting erosion on rangelands in Utah, Idaho, and Montana (Copeland, 1965) .
Water supply can be seriously impaired by livestock wastes. Domestic animals produce more than 1 billion tons of fecal wastes a year and over 400 million tons of liquid wastes. Waste production by animals in the United States is equivalent to that of a population of 1.9 billion people (Wadleigh, 1968) . Manure disposal is difficult, partly because commercial fertilizer is less costly and easier to apply. Keeping livestock dispersed on pastures and ranges is one alternative that may help abate this type of pollution.
Rangelands provide one of the Nation's largest reservoirs of clean air. Vegetation on these vast areas is a vital source of photosynthetic activity.
As plants extract carbon dioxide from the atmosphere, they release oxygen as a by-product. This contribution to the oxygen-carbon dioxide balance is basic to life, and may be one of the range's most importan t-yet most overlookedeffects on man's environment.
An estimated 30 million tons of dust enter earth's atmosphere each year (Wadleigh, 1968) . Windblown soil not only pollutes the air, but also lowers the quality of the land and its capacity to produce. Proper management of range ecosystems and repair and improvement of previously damaged rangelands can help alleviate this problem.
Range landscapes are rich in historical, archeological, and esthetic values.
In his constant quest for open space and natural beauty, man can find freedom from disturbing noises as well as offensive sights and odors.
Under pressures from an expanding population, resource managers are faced with the challenge to maintain and enhance the natural environment. ET AL.
Understanding ecological relationships among living things makes it possible for the land manager to conserve plant-animal communities and restore or maintain desirable landscapes. In Nicasio Valley, California, for example, environmental designers found that the open grassland character of the landscape could be maintained only when cattle grazed the area (Twiss et al., n.d. [ 1969] ).
Provide Fish, Wildlife, and Recreational Opportunities
Modern society values fish and wildlife even more than the pioneers who used them fo,r food. Today, esthetic qualities for personal observation and photography outrank values for hunting and fishing.
Managers of the range ecosystem must recognize the importance of the habitats for both fish and wildlife. Each species has peculiar food and cover requirements.
Interactions among wildlife species as well as interrelations of livestock and wildlife must be considered. Often, livestock grazing is necessary to maintain suitable wildlife habitats.
Streambank vegetation regulates the amount of solar energy received at the stream surface. Water temperatures are critical for many species of fish. If vegetation is damaged, water temperatures may change, and undesirable species of fish may become dominant. Streamside vegetation also influences food production in streams and the chemical content of the water. Condition of nearby watershed areas also influences fish and their habitat.
Sediment from roads, improperly used ranges, and barren streambanks can destroy habitats and fish populations.
Recreation on rangeland has expanded from token activities in pioneer times to present-day major use. Clawson (1959) estimated that city and country park-type recreation would quadruple by the year 2000, but resource-based recreation -visits to forests and rangelandswould increase 40 times.
Man, as a recreationist, exerts pressures on rangelands similar to those of grazing animals. Solutions to many recreation problems may be found in principles used for years in range management.
Rotation of campground locations is a short step from rotation of grazing use by animals.
Damage due to concentrations of people and pack stock on fragile vegetation and soils also is an ecological problem.
Recreational values already are high for some rangelands, especially in the mountains. Those for other areas, such as deserts, are increasing. Generally, there need be no conflict between recreation and grazing if the two uses are properly managed.
Range Ecosystem Research
Public concern over rangeland stewardship and conservation problems fostered the growth of the art and science of range management (Roberts, 1963; Stoddart and Smith, 1955) , and a program of research was developed to provide a scientific basis for range management (USDA, Forest Service, Division of Range Research, 1944) .
Although range management has usually emphasized "planning and directing range use to obtain sustained maximum animal production" (American Society of Range Management, 1964) , range scientists have recognized the multiple values of the range and the complexity of interacting factors within the ecosystem. Consequently, their efforts have been directed at range ecology as well as grazing management and direct range improvement.
Because of public alarm over mudflows and flash floods, early range scientists often focused attention on watersheds damaged by unregulated and excessive grazing, as well as on fundamental ecosystem characteristics and biological production.
Today and stewardship of the range ecosystem. Basically, the total range research program needs to be expanded and its scope broadened to emphasize society's growing concern for environmental quality and improvement of rural communities.
The most pressing needs are for new information to: (a) help resolve serious problems confronting people and communities that are economically dependent on range resources, (b) facilitate more effective management of rangelands as a major portion of our total environment, and (c) enable us to meet stewardship responsibilities. Range ecosystems should be intensively and comprehensively analyzed, and rangeland resources scientifically inventoried.
Recent range research emphasizing resource improvement, management and use coordination, and ecology of plant communities has provided much usable information and should be continued and expanded.
Research in the other categories listed, however, has been severely limited by shortage of funds and societal preferences. An expanded and intensified research program in these areas is imperative.
Productive research on range ecosystems and man's use of them will Research is needed to provide a sound basis for directing ecological studies, and for getting their findings into practice.
Social and economic research also is essential to maintain and strengthen rural economies.
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